Effect of LIMK2 RNAi on reorganization of the actin cytoskeleton in osteoblasts induced by fluid shear stress.
The biomechanical characteristics of bone tissue and its cells under mechanical stress are significant for bone biomechanics research, but the mechanism of mechanotransduction is still unknown. It has been established that the actin cytoskeleton of osteoblasts plays an important role in this process. However, the structure of the actin cytoskeleton is reorganized when loaded with mechanical stress, which results in changes in cell stiffness. These phenomena suggest that an actin-cytoskeleton-induced feedback regulation mechanism may be involved in the mechanotransduction of osteoblasts, but this has not yet been proven. The aim of this study was to explore the role of LIMK2 in the reorganization of the actin cytoskeleton induced by fluid shear stress in osteoblasts by using RNA interference. Balb/c mouse primary osteoblasts were divided into four groups. Cells in Groups 1 and 3 were transfected with negative control RNA, while cells in Groups 2 and 4 were transfected with a specific siRNA designed to silence the LIMK2 gene. Twenty-four hours after transfection, cells in Groups 1 and 2 were loaded with fluid shear stress at 12 dyne/cm2 while cells in Groups 3 and 4 were not. Compared with Group 1, the mean fluorescence density of the actin cytoskeleton in the other three groups was 28.9%, 45.7%, and 33.0%, respectively. These results indicate that LIMK2 plays an important role in the reorganization of the actin cytoskeleton induced by fluid shear stress.